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LV PDUUHG E\ ORZ GHJUHHV RI LPSOHPHQWDWLRQ RI GHVLJQ IRU
VXVWDLQDELOLW\'I6WRROVLQ³UHDOOLIH´LQGXVWU\>@
$Q HYLGHQW FKDQJH EURXJKW DERXW E\ WKH IRFXV RQ
VXVWDLQDELOLW\LVWKHFKDQJHIURPSURGXFWEDVHGV\VWHPVWRWKH
SURGXFWVHUYLFH EDVHG V\VWHPV >@ )XUWKHU HDUOLHU ZRUNV E\
-RKDQVVRQ>@DQGYDQ+HPHODQG&UDPHU>@DOVRKLJKOLJKWWKH
QHHGIRULQWHUQDOVWLPXOLLQWKHIRUPRILQQRYDWLRQSRVVLELOLW\
FRPSHWHQFH EXLOGLQJ ZLWKLQ WKH  FRPSDQ\ FXVWRPHU
UHODWLRQVKLS PDQDJHPHQW FRPPLWPHQW HWF DV VRPH RI WKH
PDMRU VXFFHVV IDFWRUV IRU VXFFHVVIXO LQWHJUDWLRQ RI 'I6 LQ
LQGXVWU\0RUHUHFHQWO\%URQHVHWDO>@REVHUYHWKDWWKHVH
FKDQJHVDPRQJRWKHUVKDYHQHFHVVLWDWHGUHVHDUFKWRH[SORUH
WKH QHHG IRU DQ RYHUYLHZ RI WKH YDULRXV DFWLYLWLHV DVVRFLDWHG
ZLWK'I6 LQ WKH LQGXVWU\)XUWKHU WKHQHHG WRKDYHDKROLVWLF
DSSURDFK E\ FRQVLGHULQJ YDULRXV HOHPHQWV RI GHVLJQ RI
VXVWDLQDELOLW\DVSDUWRIDVLQJOHV\VWHPKDVDOVREHHQDUJXHGIRU
LQWKHHQYLURQPHQWIULHQGO\GHVLJQFRQWH[W>@>@7KHQHHG
WR IDFWRU IRU LQFUHDVLQJ RUJDQLVDWLRQDO FRPSOH[LWLHV DQG
LPSRUWDQFHRIFRPPXQLFDWLRQDWGLIIHUHQWVWDJHVRIHFRGHVLJQ
SURGXFW GHYHORSPHQW >@ >@ DOVR KLJKOLJKW WKH QHHG IRU D
SURMHFWEDVHGDSSURDFKWRWKHWRSLFRI'I6)RUWKHSXUSRVHRI
WKLV UHVHDUFKZRUN'I6 LVGHILQHGDV WKHSURGXFWGHVLJQDQG
GHYHORSPHQW SURFHVV ZLWK FDUHIXO FRQVLGHUDWLRQ RI UHOHYDQW
DVSHFWV WKDW FDQ PLWLJDWH PDQ\ HQYLURQPHQWDO VRFLHWDO DQG
HFRQRPLFFKDOOHQJHVGXULQJWKHOLIHF\FOHRIWKHSURGXFW>@
6WUHVVLQJ XSRQ WKH QHHG IRU SURMHFW PDQDJHPHQW LQ WKH
VXVWDLQDEOHGHYHORSPHQWFRQWH[W/DEXVFKDJQHDQG%UHQW>@
REVHUYH WKDW SURMHFW PDQDJHPHQW EHLQJ WKH ³FRUH EXVLQHVV
PHWKRGRORJ\´RIPRVWFRPSDQLHVFDQQRWEHH[FOXGHGIURPWKH
GLVFXVVLRQRQVXVWDLQDELOLW\,WLVLQWKLVFRQWH[WWKDWWKLVDUWLFOH
H[SORUHVWKHDSSOLFDELOLW\DQGSUHVHQFHRISURMHFWPDQDJHPHQW
IRFXV LQ WKH H[LVWLQJ 'I6 OLWHUDWXUH /LWHUDWXUH RQ SURMHFW
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PDQDJHPHQW SUDFWLFHV DQG NQRZOHGJH KDV EHHQ GLYHUVH DQG
YLYLG$PRQJWKHVHDFDGHPLFZRUNVWKH3URMHFW0DQDJHPHQW
%RG\ RI .QRZOHGJH 30%R. LVVXHG E\ WKH 3URMHFW
0DQDJHPHQW,QVWLWXWH30,KDVEHHQZLGHO\XVHGDVWKHEDVLV
IRU YDULRXV WHUPLQRORJLHV DQG JXLGHOLQHV LQ LQGXVWULHV
6XEVHTXHQWO\ WKLV UHVHDUFK ZRUN DOVR XVHV 30%R. DV D
UHIHUHQFHIRUWKHDQDO\VLVRQSURMHFWPDQDJHPHQWSUDFWLFHVDQG
WHUPLQRORJLHV )RU WKH SXUSRVH RI UHVHDUFK DQG DQDO\VLV WKH
IROORZLQJGHILQLWLRQRISURMHFWPDQDJHPHQWIURPWKH30%R.
WK(GLWLRQLVXVHG
“Project management is the application of knowledge, skill, 
tools and techniques to project activities to meet the project 
requirements”. 
%DVHGRQWKHVHFRQVWUXFWVWKHIROORZLQJVHFWLRQVH[SORUHDQG
SUHVHQW ILQGLQJV IURP OLWHUDWXUH RQ WR ZKDW H[WHQW SURMHFW
PDQDJHPHQWKDVEHHQGLVFXVVHG LQ'I6 OLWHUDWXUHDQGKRZ LW
FDQ KHOS DGGUHVVLQJ WKH FRPPRQO\ IDFHG FKDOOHQJHV LQ 'I6
LPSOHPHQWDWLRQ
5HVHDUFK0HWKRG
$V WKH WRSLFV RI 'I6 DQG SURMHFW PDQDJHPHQW DUH TXLWH
GLYHUVHWKHVWXG\H[SORUHVERWKWRSLFVLQDWZRVWDJHOLWHUDWXUH
UHYLHZPHWKRGDVLOOXVWUDWHGLQ)LJXUH
7KH WZR VWDJH DQDO\VLV ZDV RSWHG IRU DV LW KHOSHG LQ
SURYLGLQJDVWUHDPOLQHGRYHUYLHZRIWKHVWDWHRIWKHDUWRIERWK
SURMHFWPDQDJHPHQW30DQGGHVLJQIRUVXVWDLQDELOLW\'I6
LQ UHODWLRQ WR HDFK RWKHU 7KH VHFRQG VWDJH DQDO\VHV WKHVH
ILQGLQJVWRH[SORUHWKHLQVLJKWVDQGSRVVLELOLWLHVWKDWFDQDULVH
ZKHQ 30 LV VWXGLHG DQG DSSOLHG WR WKH 'I6 LPSOHPHQWDWLRQ
SURFHVV
7KH ILQGLQJV IURPWKHVH WZRVWDJHVZHUH WKHQDQDO\VHG LQ
SDUDOOHOWRGULYHWKHGLVFXVVLRQVSUHVHQWHGLQWKHODWHUVHFWLRQV
RI WKLV DUWLFOH $ OLWHUDWXUH UHYLHZ RQ WKH WRSLF LQWHQGV WR
SURYLGH D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH H[LVWLQJ
DFDGHPLFUHVHDUFKLQWKHDUHD>@>@
)RU VWUHDPOLQLQJ WKH OLWHUDWXUH UHYLHZ SURFHVV WZRPDMRU
GDWDEDVHV ZHUH VHOHFWHG QDPHO\ ,6, :HE RI 6FLHQFH DQG
6FRSXV7KHVHVHOHFWLRQVZHUHPDGHPDLQO\GXHWRWZRUHDVRQV
WKH GHWDLOHG PHWDGDWD DYDLODEOH IURP WKHVH GDWDEDVHV WKDW
IDFLOLWDWHG VXSSOHPHQWDU\ UHVHDUFK  DQG WKH UHOHYDQFH RI
GHVLJQ IRU VXVWDLQDELOLW\ OLWHUDWXUH LQ WKHVH GDWDEDVHV 
/LWHUDWXUH UHYLHZ ZDV FDUULHG RXW EDVHG RQ D ZLGH UDQJLQJ
FKRLFH RI WHUPV DQG DUHDV VXFK DV µSURMHFW PDQDJHPHQW¶
µFKDQJH PDQDJHPHQW¶ µSURMHFW FRQWURO¶ µGHVLJQ IRU
VXVWDLQDELOLW\¶ µHFRGHVLJQ¶ µPHWKRG¶ µWRRO¶ HWF 6HFWLRQ 
SUHVHQWV WKH ILQGLQJV IURP WKH OLWHUDWXUH UHYLHZ IROORZHGE\
GLVFXVVLRQRQWKHILQGLQJVLQVHFWLRQ
5HVXOWVRIWKHOLWHUDWXUHUHYLHZ
3.1. Stage 1: Design for sustainability and project 
management in each other’s context  
:KLOH WKHUH LV DEXQGDQW OLWHUDWXUH RQ ERWK 'I6 DQG 30
VHSDUDWHO\ WKHUH DSSHDUV WR EH OLWWOH UHVHDUFK WKDW EXLOGV RQ
LQVLJKWV IURP ERWK ILHOGV VLPXOWDQHRXVO\ 7KH H[SORUDWRU\
UHVHDUFKRQDUWLFOHVGHDOLQJZLWKERWKWRSLFVUHWXUQHGRQO\
DUWLFOHVLQ,6,:HERI6FLHQFHZKLOH6FRSXVVHDUFKJDYHDOLVW
RIDUWLFOHV2QIXUWKHUDSSO\LQJILOWHUVDQGHOLPLQDWLQJWKH
VDPHDUWLFOHVLQERWKWKHGDWDEDVHVWKHOLVWZDVVKRUWHQHGWR
7KH ILUVW SDUW RI VWDJH  DQDO\VLV ORRNV LQWR WKH SURMHFW
PDQDJHPHQWOLWHUDWXUHWRLGHQWLI\DQGKLJKOLJKWIHDWXUHVIURP
SURMHFWPDQDJHPHQWSURFHVVHVRUJDQL]DWLRQDOSDUDPHWHUVDQG
VXFFHVVIDFWRUV WKDWFDQDXJPHQWDQGUHILQH WKH'I6FRQWH[W
3URMHFWPDQDJHPHQWOLWHUDWXUHLVYDVWDQGDGGUHVVHVDPXOWLWXGH
RILVVXHVSHUWDLQLQJWRSURMHFWVZLWKLQRUJDQLVDWLRQV+RZHYHU
DVPHQWLRQHGDERYH WKLVVHFWLRQRIDQDO\VLVUHVWULFWV LWVHOI WR
DUHDVLQSURMHFWPDQDJHPHQWOLWHUDWXUHWKDWWKHDXWKRUVEHOLHYH
DUHUHOHYDQWLQWKH'I6LPSOHPHQWDWLRQFRQWH[W)RUH[DPSOH
SURMHFWPDQDJHPHQWUHVHDUFKRQSURMHFWVXFFHVVIDFWRUVLPSDFW
RIRUJDQLVDWLRQDOGLYHUVLWLHVRQSURMHFWH[HFXWLRQDQGPDQDJLQJ
WKHVHGLYHUVLWLHVGLIIHUHQWSURFHVVHVLQLPSOHPHQWDWLRQVWDJHV
RISURMHFWVHWF
$ZLGHUDQJHRISURMHFWPDQDJHPHQWOLWHUDWXUHLGHQWLILHVWKH
WKUHHEDVLFVXFFHVVIDFWRUVIRUDQ\SURMHFWQDPHO\FRVWWLPH
DQGTXDOLW\>@>@.QRZQDVWKHLURQWULDQJOHLWHYDOXDWHV
KRZ VXFFHVVIXO WKH SURMHFW KDV EHHQ LQ DFKLHYLQJ WKH VWDWHG
TXDOLW\ ZLWKLQ WKH EXGJHWHG FRVW DQG HVWLPDWHG WLPH %XW WR
DUULYHDWWKLVHYDOXDWLRQVWDJHDSURMHFWSDVVHVWKURXJKGLIIHUHQW
SURFHVVHV 7KH 3URMHFW 0DQDJHPHQW %RG\ RI .QRZOHGJH
30%R. LGHQWLILHV ILYHGLIIHUHQW SURFHVVHV WKDW QHHGV WR EH
FDUULHGRXWVLPXOWDQHRXVO\IRUVZLIWLQIRUPDWLRQIORZEHWZHHQ
YDULRXV VWDNHKROGHUV RI WKH SURMHFW DQG WR PHHW WKH RYHUDOO
SURMHFWUHTXLUHPHQWV7KH\DUH
 ,QLWLDWLQJ SURFHVV JURXS 7KH SURFHVV JURXS WKDW
GHILQHDQHZSURMHFWRUDQHZSKDVHRIWKHH[LVWLQJ
SURMHFWE\REWDLQLQJQHFHVVDU\DXWKRUL]DWLRQ
)LJXUH7KHWZRVWDJHUHVHDUFKPRGHODGRSWHGIRUWKLVSDSHU
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
 3ODQQLQJ SURFHVV JURXS 7KHVH SURFHVV JURXSV
GHILQHWKHVFRSHRIWKHSURMHFWUHILQHWKHREMHFWLYHV
DQGGHFLGHWKHFRXUVHRIDFWLRQIRUDFKLHYLQJWKHVH
REMHFWLYHV
 ([HFXWLQJ SURFHVV JURXS 7KLV SURFHVV JURXS
LQFOXGH WKH DFWLYLWLHV SHUIRUPHG WR DFKLHYH WKH
JRDOVVWDWHGLQWKHSURMHFWSODQ
 0RQLWRULQJDQGFRQWUROOLQJSURFHVVJURXS7KRVH
JURXSV WKDW PRQLWRU UHJXODWH DQG UHYLHZ WKH
SURMHFWDFWLYLW\
 &ORVLQJ SURFHVV JURXS 7KH ILQDO SURFHVV JURXS
HQWDLOV VWHSV WDNHQ WR FORVH DOO WKH DFWLYLWLHV
DVVRFLDWHGZLWKDOOSURFHVVJURXSVWRIRUPDOO\HQG
WKHSURMHFWRUSKDVH>@
7KHVHSURFHVVHV VWUHDPOLQH WKH WUDQVLWLRQ IURPFRQFHSWLRQ
RIWKHSURGXFWSURMHFWWRWKHILQDOGHOLYHU\DQGIHHGEDFNORRS
LQYROYHGLQLW7KHVHGRQRWRFFXULQLVRODWLRQDQGWKXVLQWHUDFW
ZLWKHDFKRWKHU(VSHFLDOO\WKHSHQXOWLPDWHSURFHVVJURXSRI
³PRQLWRULQJDQGFRQWUROOLQJSURFHVV´VWUHVVHVXSRQWKHQHHGIRU
NQRZOHGJH WUDQVIHU EHWZHHQ WKH RUJDQL]DWLRQDO VWDNHKROGHUV
DQGGLIIHUHQWGHSDUWPHQWVLQRUGHUWRIDFLOLWDWHVLPLODUSURMHFWV
LQWKHIXWXUH
/HDUQLQJIURPFRPSOHWHGSURMHFWVLVDYLWDOHOHPHQWHYHQLQ
WKH'I6FRQWH[W%RNVDQG6WHYHOV>@PHQWLRQWKLVDVRQHRI
WKHPDLQUHDVRQVZK\DQHQYLURQPHQWDOEHQFKPDUNLQJWRROZDV
GHYHORSHG E\ 3KLOLSV DV PRVW HQYLURQPHQWDO GHVLJQ LVVXHV
ZHUH RIWHQ DGGUHVVHG LQ LVRODWLRQ IURP WKH GD\ WR GD\ WR
EXVLQHVV 6FKLQGOHU DQG (SSOHU >@ LGHQWLILHV D VHULHV RI
VXFFHVV IDFWRUV WR JDLQ OHVVRQV OHDUQHG IURP WKH GHEULHILQJ
SKDVH RI SURMHFWV 7KH OLVW LQFOXGHV FRQWLQXRXV DQG UHJXODU
FDSWXUH RI LPSRUWDQW SURMHFW H[SHULHQFHV SUHVHQFH RI DQ
H[WHUQDOQHXWUDOPRGHUDWRUIRU WKHILQDOGHEULHILQJVHVVLRQD
FROOHFWLYH DQG LQWHUDFWLYH HYDOXDWLRQ DQG DQDO\VLV RI
H[SHULHQFHVIURPLQGLYLGXDOPHPEHUVDPRQJRWKHUV
)XUWKHUVXFFHVVIXOWUDQVIHURINQRZOHGJHLVQRWSRVVLEOHDV
ORQJDVWKHFXOWXUDODQGVRIWVLGHFRQWH[WRIWKHUHFHLYHULVQRW
WDNHQLQWRFRQVLGHUDWLRQ%RNV>@KLJKOLJKWVWKHLPSRUWDQFH
RI µVRIW VLGH¶ SDUDPHWHUV LQ WKH HFRGHVLJQ FRQWH[W ZKLFK
LQFOXGH IDFWRUV VXFK DV VRFLDO DQG SV\FKRORJLFDO DVSHFWV RI
LQGLYLGXDOV ODFN RI FRPPLWPHQW DQG XQZLOOLQJQHVV WR
FRRSHUDWH DPRQJ RWKHU RUJDQL]DWLRQDO FRPSOH[LWLHV 7KH
OLWHUDWXUH UHYLHZ RQ SURMHFW PDQDJHPHQW OLWHUDWXUH DOVR
LGHQWLILHG FHUWDLQ GLVFXVVLRQV RQ WKH UROH RI KXPDQUHODWHG
RUJDQL]DWLRQDO SDUDPHWHUV LQ VXFFHVVIXOO\ UHDOLVLQJ SURMHFW
JRDOV)RUH[DPSOHLQLWVGHILQLWLRQRISURMHFWPDQDJHPHQWWKH
3URMHFW0DQDJHPHQW,QVWLWXWH30,LGHQWLILHVKXPDQUHVRXUFH
PDQDJHPHQWDVRQHRIWKHVL[IXQGDPHQWDOIXQFWLRQVRISURMHFW
PDQDJHPHQW >@ %HORXW DQG *DXYUHDX >@ REVHUYH WKDW
SURMHFWSHUVRQQHOKDYHDFRQVLGHUDEOHHIIHFWRQWKHVXFFHVVRI
WKHSURMHFWVDQGKHQFHQHHGWREHWDNHQLQWRFRQVLGHUDWLRQZKLOH
GHFLGLQJ XSRQ WKH VWDIILQJ SURFHVV LQ SURMHFWV 7KH 30%R.
GUDZVRXWDVWDJHSURFHVVIRUKXPDQUHVRXUFHPDQDJHPHQWLQ
SURMHFWV7KHVHSURFHVVHVUDQJHIURPGHILQLQJWKHSURMHFWVFRSH
IRU HDFK LQGLYLGXDO LQYROYHG WR WKH FRPSHWHQFH UHTXLUHG WR
GHYHORSDQGPDQDJHWKHSURMHFWWHDP
$FUXFLDOIDFWRULQVXFFHVVIXOO\FRQWUROOLQJWKHVRIWVLGHRI
SURMHFWWHDPVLVWRHGXFDWHDQGFUHDWHDFRQVHQVXVDPRQJWKH
SHRSOHLQYROYHGRQWKHH[SHFWHGRXWFRPHVRIWKHSURMHFWDQG
WKH ZD\V WR DFKLHYH LW $ IHZ RI WKH WRROV DQG WHFKQLTXHV
LGHQWLILHGIRUWKLVSXUSRVHDUHDVIROORZV>@
x 2UJDQLVDWLRQFKDUWDQGSRVLWLRQGHVFULSWLRQ
x 1HWZRUNLQJDQGWHDPEXLOGLQJDFWLYLWLHV
x &RORFDWLRQRIHPSOR\HHVLQYROYHG
x 5HFRJQLWLRQDQGDZDUGVIRUSHUIRUPDQFHV
x &RQWLQXRXVDQGUHJXODUFRQIOLFWPDQDJHPHQW
x 3URMHFWSHUIRUPDQFHDSSUDLVDOV
x 2EVHUYDWLRQDQGFRQYHUVDWLRQ
x ,VVXHORJV
7KXVWKHSURMHFWPDQDJHPHQWOLWHUDWXUHKDVDJUHDWSRWHQWLDO
LQ FRQWULEXWLQJ WR WKH H[SDQGLQJ ILHOG RI 'I6 IURP ERWK
WKHRUHWLFDO DQG SUDFWLFDO SHUVSHFWLYHV 7KHVH LQVLJKWV RQ WKH
V\VWHPDWLF DSSURDFKHV LQ 30 OLWHUDWXUH DQG WKHLU SRVVLEOH
FRQWULEXWLRQVWR'I6LVGLVFXVVHGLQWKHIROORZLQJVHFWLRQV
7KHVHFRQGSDUWRIVWDJHDQDO\VLVUHYLHZVKRZVFLHQWLILF
UHVHDUFK RQ SURMHFWPDQDJHPHQW KDV EHHQ IHDWXUHG LQ D'I6
FRQWH[W 7KRXJK DUWLFOHV H[FOXVLYHO\ RQ WKLV DUH YHU\ IHZ D
JHQHUDOREVHUYDWLRQLQWKHVHVKRUWOLVWHGDUWLFOHVLVWKDWHPSKDVLV
RQ WKH WULSOH VXFFHVV IDFWRURISURMHFWPDQDJHPHQW LH WLPH
FRVWDQGTXDOLW\DUHUDUHO\DGGUHVVHGIURPD'I6SHUVSHFWLYH
6RLVWKHFDVHZLWKH[HFXWLRQSKDVHRIHFRGHVLJQSURMHFWV$V
REVHUYHGIURPVLPLODUFDVHVWXGLHVE\%URQHVHWDO>@DQG
:XDQG3KHQJ/RZ>@OLWHUDWXUHRQ'I6IRFXVHVPDLQO\RQ
WKHWHFKQLFDOLVVXHVPRGHOVDQGIUDPHZRUNVDQGOLWWOHRQLVVXHV
UHODWHGWRPDQDJLQJWKHSURFHVVLWVHOI
+RZHYHU6DQWRODULDHWDO>@REVHUYHWKDWLQUHDOLW\'I6
FDOOV IRU FRQWLQXRXV LPSURYHPHQW DQG LQQRYDWLRQ UDWKHU WKDQ
LQFUHPHQWDOFKDQJHVWRSURGXFWVWRUHPDLQYDOLGDQGWRGHOLYHU
WKH GHVLUHG UHVXOWV 7KH SURGXFW LQQRYDWLRQ SURFHVV DV
GLVFXVVHG LQ WKH OLWHUDWXUH UDWKHU UHIOHFWV D FKDRWLF FLUFXODU
PRGHO LQVWHDG RI WKH FRQYHQWLRQDO OLQHDU PRGHO RI SURGXFW
GHYHORSPHQW >@ %XLMV >@ DUJXHV WKDW SURGXFW LQQRYDWLRQ
FDQEHYLVXDOL]HGDVDFRQWLQXRXVSURFHVVZLWKQHLWKHUDIL[HG
HQGLQJQRUEHJLQQLQJWKXVYDOLGDWLQJWKHLPSRUWDQFHRISURMHFW
PDQDJHPHQWLQ'I6
)XUWKHUFDVHVWXGLHVFDUULHGRXWRQWKHLQWHJUDWLRQRI'I6WR
WKHSURGXFWGHYHORSPHQWSURFHVV3'3LQYDULRXVLQGXVWULHV
VXJJHVWWKDWWKHFRQFHSWRILQWHJUDWHGWKLQNLQJEHWZHHQYDULRXV
VWDNHKROGHUVDQGSDUDPHWHUV LQ WKH'I6ILHOGLV LPSRUWDQWIRU
UHDOWUDQVIRUPDWLRQRIGHVLJQSUDFWLFHV>@±>@7LQJVWU|PHW
DO >@GHPRQVWUDWHKRZ WKH LQWHJUDWLRQRI WKH VXVWDLQDELOLW\
WKLQNLQJLQSURMHFWPDQDJHPHQWSUDFWLFHVHQDEOHG$%%DODUJH
6ZHGLVK FRPSDQ\ LQ HQHUJ\ DQG DXWRPDWLRQ LQ VXFFHVVIXOO\
LPSURYLQJWKHHQYLURQPHQWDOSHUIRUPDQFHRIWKHLUSURGXFWV$
JHQHUDOWUHQGLQWKH'I6OLWHUDWXUHKDVEHHQWKHQXPHURXVWRROV
PHWKRGVDQGIUDPHZRUNVDLPHGDWIDFLOLWDWLQJWKHDSSOLFDWLRQ
RIERWKWHFKQLFDODQGPDQDJHULDOSUDFWLFHVDVVRFLDWHGZLWK'I6
3LJRVVRHWDO>@LGHQWLI\GLIIHUHQWWRROVLQWKHOLWHUDWXUH
+RZHYHUPRVWRIWKHVHWRROVDUHVHOGRPXVHGLQDV\VWHPDWLF
PDQQHUE\FRPSDQLHVWKXVIDLOLQJWRGHOLYHUWKHGHVLUHGUHVXOWV
>@7KLV SURYLGHV D UDWLRQDOH IRU LQYHVWLJDWLQJRQXSWRZKDW
H[WHQWSURMHFWPDQDJHPHQWHOHPHQWVKDYHEHHQHPEHGGHG LQ
WKHVHWRROV7KLVFDQDFWDVDSUHFXUVRUIRUXQGHUVWDQGLQJKRZ
SURMHFW PDQDJHPHQW HOHPHQWV FDQ EH LQWHJUDWHG ZLWK VRPH
GHJUHHRIIHDVLELOLW\
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$JRRGQXPEHURIUHYLHZVDQGDQDO\VHVRQHFRGHVLJQWRROV
KDYHEHHQSUHVHQWHGE\WKHDFDGHPLD>@>@±>@0RVWRI
WKHUHYLHZVKDYHDQDO\VHGWKHXVDELOLW\IXQFWLRQDOLW\DQGGHSWK
RIUHVXOWVWKHVHWRROVSUHVHQW$JHQHUDOREVHUYDWLRQIURPWKHVH
UHYLHZVLVWKDWSURMHFWPDQDJHPHQWHOHPHQWVRUSURFHVVHVDUH
HLWKHUHQWLUHO\PLVVLQJRU ODFNIRFXVLQ WKHVHWRROV7KLVPD\
SULPDULO\EHWKHFDVHEHFDXVHWKHWDUJHWHGXVHUVRIWKHVHWRROV
KDYHEHHQPRVWO\GHVLJQHUVZLWKRXWIRFXVRQRWKHUVLQYROYHG
LQ WKH SURGXFW GHYHORSPHQW SURFHVV DQG WKH PDQDJHPHQW
WKHUHRI
0RVWRIWKHVHWRROVZHUHPDGHIRUVWDQGDORQHSXUSRVHVDQG
WKXVDUHYRLGRIHOHPHQWVLQWHQGHGWRLQFOXGHWKHVHWRROVLQWKH
GDLO\EXVLQHVVSURFHVVHV(FRGHVLJQWRROVVXFKDV3,/27E\
:LPPHUHWDO>@(QYLURQPHQWDOEHQFKPDUNLQJDQLQWHUQDO
WRRO E\ 3KLOLSV (,0( (QYLURQPHQWDO ,QIRUPDWLRQ DQG
0DQDJHPHQW ([SORUHU SURYLGHG E\ &2''( DUH VRPH WKDW
ZHUH PHDQW WR EH LQWHJUDWHG LQ GDLO\ EXVLQHVVHV 7KH
HQYLURQPHQWDOEHQFKPDUNLQJIRUH[DPSOHZDVGHYHORSHGLQ
RUGHUWRRYHUFRPHWKHVKRUWFRPLQJVLQUHVROYLQJHQYLURQPHQWDO
LVVXHVUHODWHGWRGHVLJQDVLVRODWHGSURMHFWV7KHPDLQZHDNQHVV
EHLQJWKHODFNRIIROORZXSRIH[HFXWHGSURMHFWVDQGWUDQVIHURI
NQRZOHGJH DFTXLUHG IURP LW >@ 7KRXJK VRPH HOHPHQWV RI
SURMHFWPDQDJHPHQWOLWHUDWXUHFDQEHIRXQGLQWKHVHHFRGHVLJQ
WRROV WKH\ODFNWKHGHSWKRQSURMHFWH[HFXWLRQSURFHVVHVDQG
IRFXVRQRUJDQL]DWLRQDOIDFWRUVH[SODLQHGHDUOLHULQWKLVVWDJH
$IHZRWKHUZLGHO\GLVFXVVHGWRROVVXFKDVWKH0(70DWUL[
7HQ*ROGHQ UXOHV DQG/L'6ZKHHOV DUHPRVWO\ FKHFNOLVWV RU
JXLGHOLQHV DLPHG DW KLJKOLJKWLQJ WKH LPSRUWDQW IDFWRUV WKDW
GHVLJQHUVQHHGWRFRQVLGHUZKHQDGGUHVVLQJHFRGHVLJQLVVXHV
>@ >@ 7KLV H[FOXGHV WKH H[HFXWLRQ SKDVH RI VXFK HFR
GHVLJQLQLWLDWLYHIURPLWVVFRSH7KXVLWLVMXGLFLRXVWRFRQFOXGH
WKDW UHVHDUFK RQ 'I6 KDV WR D JUHDW H[WHQW H[FOXGHG WKH
LPSRUWDQFH RI SURMHFW PDQDJHPHQW LQ VXVWDLQDELOLW\
LPSOHPHQWDWLRQSURFHVVHV
3.2. Stage 2 : Design for sustainability and project 
management – Interlinkage, need and possibility 
7KH VHFRQG VWDJH RI DQDO\VLV FRYHUHG WKH QHHG IRU
LQWHUOLQNDJHEHWZHHQ'I6DQG307KHDLPRIWKLVVWDJHZDVWR
LGHQWLI\WKHOLNHO\SRVVLELOLWLHVWKDWOLWHUDWXUHRQ30KDVWRRIIHU
LQRUGHUWRRYHUFRPHWKHYDULRXVFKDOOHQJHVDQGEDUULHUVIDFHG
E\WKH'I6FRQFHSW7KRXJKLWLVGLIILFXOWWRDQDO\VHDQGSUHVHQW
D FRPSUHKHQVLYH OLVW RI EDUULHUV DQG FKDOOHQJHV LQ WKH 'I6
FRQWH[WWKHIROORZLQJVHFWLRQVXPPDUL]HVVRPHRIWKHPDMRU
FKDOOHQJHV WKDW FDQ EH DGGUHVVHG E\ OHDUQLQJV IURP WKH 30
OLWHUDWXUH
2QH RI WKH PRVW GLVFXVVHG EDUULHUV WR VXFFHVVIXO
LPSOHPHQWDWLRQ RI'I6 LV WKH ODFN RI SURSHU FRPPXQLFDWLRQ
IORZ EHWZHHQ YDULRXV VWDNHKROGHUV LQYROYHG LQ WKH SURFHVV
%RNV>@RSLQHVWKDWWKHPRVWLPSRUWDQWREVWDFOHVIRXQGLQWKH
OLWHUDWXUHDUHDERXWWZRZD\FRPPXQLFDWLRQDQGFRRSHUDWLRQ
DQGQRW  WKHVXFFHVVIDFWRUVHQXPHUDWHGGXULQJWKHWRSGRZQ
SURFHVV RI GHWHUPLQLQJ VXFFHVV RI 'I6 LPSOHPHQWDWLRQ 7KH
PHWKRGV IRU PRUH HIIHFWLYH FRPPXQLFDWLRQ DQG VWDNHKROGHU
LQWHJUDWLRQLVDGHHSO\VWXGLHGWRSLFLQWKHSURMHFWPDQDJHPHQW
OLWHUDWXUH ,Q WKHLU DUWLFOH RQ JUHHQLQJ SURMHFW PDQDJHPHQW
SUDFWLFHV 5RELFKDXG DQG $QDQWDWPXOD >@ REVHUYH WKDW WKH
FKDUUHWWHVKDYHJUHDWSRWHQWLDO LQ IDFLOLWDWLQJGLDORJXHDPRQJ
WKHVWDNHKROGHUVDQGDOVRLQKLJKOLJKWLQJWKHLQWHUHVWRIDOOWKH
FRQFHUQHGSDUWQHUVULJKWIURPWKHEHJLQQLQJRIDVXVWDLQDELOLW\
IRFXVVHGSURMHFW
:DDJH>@DUJXHVWKDWDQRWKHUPDLQFKDOOHQJHZLWK'I6LV
WKH GLIILFXOW\ LQ PDWHULDO FRRUGLQDWLRQ DQG ULJKW PDWHULDO
VHOHFWLRQ7KHGLIILFXOWLHVDUHPDLQO\WZRIROGILUVWO\GXHWRWKH
LQDGHTXDWH LQDSSURSULDWH RU XQYHULILHG LQIRUPDWLRQ RQ WKH
HQYLURQPHQWDOSHUIRUPDQFHRIPDQ\PDWHULDOV>@>@>@
6HFRQGO\PRVW VXVWDLQDELOLW\ LQLWLDWLYHV DFFRUGLQJ WR:DDJH
>@ DUH GHYRLG RI WKH ODUJHU SLFWXUH ZKHUH WKH LPSDFW
DFFXPXODWHV GXH WR PXOWLSOH XQLWV RI WKH VDPH SURGXFW
$FDGHPLFUHVHDUFKRQSURMHFWPDQDJHPHQWVFHQDULRVLQYROYLQJ
YDULRXVLQWHUHVWJURXSVDQGLPSDFWDUHDVHOXFLGDWHDQXPEHURI
PHWKRGVDQGIUDPHZRUNVWRPDSDQGDQDO\VHWKHLPSDFWRID
SURMHFW DFWLYLW\ RQ YDULRXV VWDNHKROGHUV %DVHG RQ D VXUYH\
FDUULHG RXW DPRQJ YDULRXV SURMHFW PDQDJHUV LQ 1RUZD\
.DUOVHQ>@SURSRVHVVL[VWHSVWKDWZRXOGKHOSLQLGHQWLI\LQJ
DQG XQGHUVWDQGLQJ GLIIHUHQW LPSDFWV IURP WKH SURMHFW DW
GLIIHUHQWVWDJHVRIH[HFXWLRQ2ODQGHU>@DQG(O*RKDU\HWDO
>@DOVRHOXFLGDWHVLPLODUFDVHVWXG\H[DPSOHVRQFRRUGLQDWLRQ
LQWKHSURMHFWPDQDJHPHQWPLOLHX
&XOWXUDOGLYHUVLW\H[LVWLQJZLWKLQDQGDPRQJRUJDQLVDWLRQV
DQGILUPVKDVEHHQRIWHQLGHQWLILHGDVDFKDOOHQJHLQUHDOL]LQJ
WKHJRDOVVHWGXULQJVXVWDLQDELOLW\LPSOHPHQWDWLRQ>@>@,Q
DQ H[SORUDWRU\ VWXG\ FRYHULQJ SHRSOH IURP  JHRJUDSKLF
DUHDV+RIVWHGH >@ H[SODLQV KRZGLIIHUHQWQDWLRQDO FXOWXUHV
LPSDFWSURMHFWPDQDJHPHQWDQGKRZFURVVFXOWXUDOVHQVLWLYLW\
KHOSVLQH[SORULQJWKHEHQHILWVRIGLYHUVLW\)XUWKHUUHVHDUFKHUV
KDYH VWXGLHG KRZ DQ XQGHUVWDQGLQJ RI QDWLRQDO FXOWXUHV
LGHQWLILHGE\+RIVWHGHDQGIXUWKHU LPSDFWHGYDULRXVSURMHFW
PDQDJHPHQWVFHQDULRV>@>@)LQGLQJVIURPVXFKVWXGLHV
FDQFRQWULEXWHWRWKHRQJRLQJGLVFRXUVHRQWKHUROHRIFXOWXUDO
GLYHUVLW\LQVXVWDLQDELOLW\LPSOHPHQWDWLRQ
,Q D UHYLHZRQYDULRXVGLPHQVLRQVRI WKHFRQFHSWRI HFR
GHVLJQ.DUOVVRQ DQG/XWWURSS >@REVHUYH WKDW WKHSULPDU\
DLPRIHFRGHVLJQLQLWLDWLYHVQHHGVWREHHFRHIIHFWLYHSURGXFWV
UDWKHUWKDQHFRHIILFLHQWRQHV.DUOVVRQDQG/XWWURSSDOVRRSLQH
WKDW PDUNHW SULRULWLHV OLIHVW\OH SUHIHUHQFHV DQG LPPDWHULDO
DVSHFWV RI WKH SURGXFW EHLQJ GHVLJQHG DUH IXQGDPHQWDO
FKDOOHQJHVWKDWQHHGWREHDGGUHVVHG>@([SORULQJDVLPLODU
GLOHPPD LQ SURMHFW SRUWIROLR VHOHFWLRQ $UFKHU DQG
*KDVHP]DGHK >@ SURSRVHV D IUDPHZRUN ZKLFK LQYROYHV
PXOWLSOH VWDJHV GLUHFWHG WRZDUGV VWUHDPOLQLQJ YDULRXV
SDUDPHWHUVWKDWGHWHUPLQHSURMHFWSRUWIROLRV7KLVPXOWLVWDJH
IUDPHZRUNVWUHVVHVXSRQIDFWRUV WKDWDUHQRWHQWLUHO\SURGXFW
UHODWHGEXWDOVRUHODWHWRPDUNHWIRUFHVLQGLYLGXDOSUHIHUHQFHV
EDVHGRQUHVRXUFHDYDLODELOLW\HWF$IHZRWKHUUHVHDUFKHUVDOVR
GLVFXVV VLPLODU IUDPHZRUNVDQGPHWKRGVRQSURMHFWSRUWIROLR
VHOHFWLRQVWKDWFDQDGGUHVVVLPLODUFKDOOHQJHVLQVXVWDLQDELOLW\
LPSOHPHQWDWLRQ >@±>@ )XUWKHU WKH SURMHFW PDQDJHPHQW
SURFHVVHVLGHQWLILHGLQVWDJHRIWKLVDUWLFOHDOVRSXWIRUZDUGD
QXPEHU RI PHWKRGV WR RYHUFRPH WKHVH RUJDQLVDWLRQDO
FKDOOHQJHVLGHQWLILHGLQ'I6LQDV\VWHPDWLFDQGSURMHFWEDVHG
PDQQHU
,QDGLVWLQFWWDNHRQWKHSRWHQWLDORIFKDQJHPDQDJHPHQWLQ
WKH'I6GLVFXVVLRQ9HUKXOVWHWDO>@SRLQWRXWWKHSRWHQWLDO
RIXVLQJWKHFKDQJHPDQDJHPHQWFRQFHSWLQHFRGHVLJQSURGXFW
GHYHORSPHQW DV DQ DLG WR RYHUFRPH PDQ\ KXPDQ UHODWHG
EDUULHUV 9HUKXOVW HW DO >@ DOVR SUHVHQW IRXU SURSRVLWLRQV
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
FRQQHFWLQJ WKH REVWDFOHV IDFHG LQ HFRGHVLJQ OLWHUDWXUH DQG
FRQVWUXFWV LQ FKDQJHPDQDJHPHQW OLWHUDWXUH )LUVWO\ WKH JDS
H[SHULHQFHG EHWZHHQ WKH SURSRQHQWV DQG H[HFXWRUV RI
VXVWDLQDELOLW\ VWUDWHJLHV FDQ EH DGGUHVVHG E\ WKHRU\ RQ
RUJDQLVDWLRQDO UHVLVWDQFH 7KH VHFRQG SURSRVLWLRQ LV RQ KRZ
HIIHFWLYH FRPPXQLFDWLRQ VWUDWHJLHV FDQ PLWLJDWH ODFN RI
FRRSHUDWLRQDPRQJGLIIHUHQWLQGLYLGXDOVDQGGHSDUWPHQWVLQD
ILUP 7KH WKLUG SURSRVLWLRQ H[SORUHV KRZ WKH ODFN RI
FRPPLWPHQW DPRQJ LQGLYLGXDOV LQ VXVWDLQDELOLW\
LPSOHPHQWDWLRQFDQEHDGGUHVVHGE\VWHSVEDVHGRQWKHRU\RI
RUJDQLVDWLRQDO UHVLVWDQFH 7KH ILQDO SURSRVLWLRQ GHDOV ZLWK
FXOWXUDO GLIIHUHQFHV DQG VWDWHV WKDW WKHVH GLIIHUHQFHV FDQ EH
H[SODLQHG E\ XQGHUVWDQGLQJ WKH YDU\LQJ SHUVSHFWLYHV DW WKH
RUJDQLVDWLRQDOOHYHO
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